control (11\m=.\1\m=+-\4\m=.\4and hypothyroid (7\m=.\6\m=+-\1\m=.\4) rams.
The basal secretion rate for testosterone was slightly lower in hypothyroid rams and testosterone responses to human chorionic gonadotrophin and after LH-releasing hormone (LHRH) were very much reduced. Basal serum LH levels were low in both hypothyroid and hyperthyroid rams compared with controls whereas there were no differences in (Clyde, Walsh & English, 1976; Gilberg & Walfish, 1980) and studies in the rat (Baksi, 1973; Bruni, Marshall, Dibbet & Meites, 1975; Amin & El-Sheikh, 1977) . Com¬ parable studies in farm animals have produced equivocal findings (ram: Berliner & Warbritton, 1937; Bogart & Mayer, 1946; Eaton, Schott, Simmons & Frank, 1948; bull: Petersen, Spielman, Pomeroy & Boyd, 1941; Reineke, 1946; Swanson & Boatman, 1953; Fazeli, 1981; stallion: Lowe, Baldwin, Foote et al. 1975; boar: Magsood, 1952 (Griffin, Henneman & Reineke, 1962) . Also, libido and semen quality of adult rams may be improved during summer by treatment with thyroprotein (Bogart & Mayer, 1946; Magsood, 1952) although this treatment is apparently not always effective (Eaton et al. 1948; Warwick, Childs, Flower & Ham, 1948) . Hypothyroidism has been reported to have no effect on either semen quality or libido in rams (Brookes, Ross & Turner, 1965 (Magsood, 1951 (Magsood, , 1955 (Laurie & Setchell, 1978) . A dose of 15 i.u. hCG/kg body weight was injected into the PVC 40 min after the start of the PAH infusions. This dose of hCG was chosen on the basis of studies in the bull (Sundby & Farahat, 1978) to give a maximal short-term testosterone response.
At the end of the PAH infusion one testis was re¬ moved and perfused via the testicular artery with saline followed by 2% glutaraldehyde in 0-1 M-cacodylate buffer (Johnson, Petty & Neaves, 1981) .
Testis histology Blocks of testicular parenchyma were embedded in paraffin wax and 7 pm thick sections were cut and stained with haematoxylin and eosin. The percentage of tissue occupied by different cell types was deter¬ mined using a 25-point eyepiece graticule (Chalkley, 1943) . Daily spermatozoa production An aliquot of 25 mg fixed parenchyma was diced in 5 ml homogenizing fluid consisting of 150mM-NaCl, 0-05% (v/v) Triton X-100 and 3-8 mM-NaN3 (Johnson et al. 1981) (Burke & Shakespear, 1975 (Table 3) . Testosterone responses were also significantly lower in hypothyroid rams (Table 3) .
Semen characteristics and spermatogenesis The total number of spermatoza per ejaculate was similar in hyperthyroid and control rams, but signifi¬ cantly (P<0-01) greater than both these groups in hypothyroid rams (Table 4) . Hypothyroid rams also had heavier testes which probably explains their in¬ creased total number of spermatozoa ( and lumen = 13-3).
Testosterone production rates and responses to hCG Testicular blood plasma flow was similar in all three groups (Table 5 ). The ratio of testosterone concen¬ tration in plasma from the ISV to that in peripheral blood plasma was significantly (P<0-05) higher in hyperthyroid rams (21-2 + 3-5) than in control (11-1+4-4) and hypothyroid rams (7-6+1-7), which did not differ (Table 5) . A comparison of testosterone production rates (Table 5 ) revealed that hypothyroid rams had a significantly (P = 0057) lower testosterone production rate (1-65+ 0-3 nmol/min) than control animals (4-9 + 1 -9 nmol/min). Testosterone pro¬ duction rate in hyperthyroid rams was similar to controls.
Injection of hCG produced an increase in plasma testosterone levels which was evident after 5 min in both the ISV and peripheral circulation (Fig. 1) 3-3 + 1-6 2-6 + 0-3 *P<00\ compared with control group for pooled data for weeks 4-8 after commencement of treatment (Mann-Whitney U test). (Brookes et al. 1965) and bull (Fazeli, 1981) in which no changes in sperm production were found in hypothyroidism and with other studies in rams, in which suppression of thyroid gland activity was associated with degenerative changes in the semini¬ ferous tubules, as well as the Leydig cells, and arrested spermatogenesis (Berliner & Warbritton, 1937; Magsood, 1955 (Berliner & Warbritton, 1937; Magsood 1952 Magsood ,1955 Griffin et (Kato, Takahashi & Omori, 1970) , whereas in man, hyperthyroidism is associated with a decrease in testosterone clearance and hypothyroidism with an increase in testosterone clearance rate (Gordon, Southren, Tochimoto et al. 1969 ). The decrease in MCR of testosterone in hyperthyroid men was attributed to the increase in testosterone-binding globulin and vice versa in hypothyroidism, but the increase in MCR of testosterone in hyperthyroid rats cannot be explained in this way since there is no testo¬ sterone-binding globulin in this species (Corvol & Bardin, 1973) . In rams, there is the same plasma testo¬ sterone-binding globulin as in man (Corvol & Bardin, 1973) , but there are no reports on changes in this protein in rams associated with changes in thyroid status.
The reduced basal LH levels in hyperthyroid rams were consistent with previous studies in rats (Bruni et al. 1975; Aruldhas, Valivullah & Govindarajula, 1982) , and in rats made hypothyroid by thyroidectomy the former authors also found decreases in LH, whereas in another study (Kalland, Vera, Peterson, & Swedloff, 1978) there were no changes in gonadotrophins in thyroidectomized rats. In men, spontaneous hyperthy¬ roidism has been associated with both raised (Clyde et al. 1976 ) and suppressed (Amelar & Dubin, 1973) (Fazeli, 1981) but, in contrast, hypothyroid rats showed an enhanced LH and FSH response to LHRH (Kalland et al. 1978) .
The increased serum prolactin levels seen in both hypothyroid and hyperthyroid rams were probably due to different causes. In the hypothyroid animals thyrotrophin-releasing hormone (TRH) levels were most likely increased due to decreased negative feed¬ back by T4 and TRH has been shown to release pro¬ lactin in sheep (Lamming, Moseley & McNeilly, 1974; Howland, Sonya, Sanford & Palmer, 1983 
